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INTRODUCTION 


The recent establishment of an official price of 64.64 cents per ounce 
for silver by th® President's order of December 21, 1933, has provoked dis- 
cussion as to the effects of this move on the various metal-mining indus- 
tries. To assist those of the mineral industry who are interested in this 
problem, the Bureau of Mines presents the following analysis of basic sta- 
tistical data concerning the rélation of the silver price to the valve of 
copper ores mined in the United States. 


The term ieeenes ore" as used herein includes all ores in which copper 
is the most abundant base metal paid for. In 1928, this class of ore con~ 
tributed 98 percent of the total copper output of the United States. 

STATISTICAL SUMMARY 

1. From 1907 to 1932 the average silver yield per pound of copper 

L The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote acknowledgment is used: “Reprinted from U. S. Bureau 
of Mines Information Circular 6773." | 


@& Senior mineral economist, Common Metals Division, U. S. Bureau of Mines. 
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produced from copper ores ranged~from a high of 0.31¢E3 ounce in 1909 to 
-@ lew of C.00839 ounce in 1928. The value of this Silver renred frem 1.21 


cents per pound in 1919 to C.2 cent in 1922. 


2. ££ 64,.64-cent silver price would have increased the everece silver 
revenue per pound of conner as.follows:... . . 
1928 - from 74.49 to 1.54 cent cr %.3 percent of the average copper vrice 
1929 -frem .49 to .€%* cent or .€ percent of the average copper price 
193° - from .29 to .¢5 cent cr’'2.0 rercent of the sverage cepper price 
1S31l - from ,27 to .41 cent cr 3.7 percent of the everage ecpper price 
1952 - from .f0 te .653 cent cr.o. é percent of the average copper price 
<, The once eas frou copper cres declinec Cé ‘percent, troa 1307 toa 
1828, whereas the 


re J 


4. Tne silver revenue per ton ¢f copper cro dovlined from 
1997 to 8 ecnts” in nical 


ad 


5 percent of the 


GC. The silver revenue. amounted to a maximun cf | 
of ee ? peauens in 1v2e. 


ay @ 


total revenue from copper vres in 1°22 and a minimum 


enly 


6. The silver revenu? ner round of copper in LEE3 aneunted to 
ty Ll 


3 percent of the everaye selling price of ccoper but was equivalent 
percent of the averere rrofit conpited: withe ut: allowance for cdevletion. 


7. The €4.@4-cent silver price will Kenerit the procucer of non- 
pernhyry eopver in the West ucre tian. the producer of porriuyry copner. 
this price prevailed in 1931 the silver yields would have been 1.47 cents 
per pound of nenperphyry copper and 0.12 cent per peund of perphyry copper, 
an advantage of 1.3e cents per pound in favor of the vroeducer of non- 


porphyry ccoper. 


Had 


a. A 64. peaobnt silver price in’ 1932 would ne {nereased the everage 
eccverah re “O61 t 73 per ton, an increase 
receverable value of all ccnver ores from 32. O es ~p ’ 


of 12 cents per tcn or 4.64 percent. 


9. In 1932, the year in which the averege price cf silver wes tule 
lowest cn reccrd, the maximum inerease that would have been effected by 
a €4.64-cent silver price in any of the £4 principal cooper-producing dis- 
tricts ef the United States was [1.24 per ton; in 11 districts, producing 
61.8 percent cf the total cooper, the increase would heve teen only 5 cents 
or less per ton; and only in 5 districts, contributing 31.8 percent of the 
eccpper, would the increase in value have ancunted to OC cents or mere per 


ton of ore mined, 

° Bingham, and Pioneer (Suverior, 
Ariz.) districts alcne accounted for 82.4 pereent of the total silver de- 
rived from copper ores in 1623 


Le The Rutte, Verde Rees Bisbee, 
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Figure 1.— Silver yield (in ounces and cents) per pound of copper produced from 
ores mined in the United States and the average yearly silver price, 1907-32. 
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Figure 2.— Yield of copper, silver, and gold per ton of copper ore mined in the 
United States, 1907-32. 
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ll. In 1928 only 6 of the 24 principal copver~producing districts pro- 
duced copper ores from which the silver yield would have been 1 cent or more 
per pound of copper, hed silver been valued at 64.64 cents. 


SILVER YIELD PER POUND OF COPPER PRODUCED FROM COPPER ORES 


Figure 1 shows the trend in tne silver yield from copyner ores in terms 
of ounces and cents per pound of copper produced. 


From 1907 to 1932 the quantity of silver produced per pound of copper 
Las trended persistently downward from a high of 0.01658 ounce in 1909 to a 
low of 0.00839 ounce in 1928. Since 1928 the silver content of the copper 
ores mined has increased; but the increase in copper content in 1931 and 
1932 was relatively greater, so that the vield of silver per pound of copper 
declined in those two years. The highest yield in value per pound of copper 
was 1.21 cents, in 1919; and the lowest was 0.25 cent, in 1932. These ex- 
tremes coincided, respectively, ‘ith tie highest and lowest yearly average 
prices of silver. Had silver been valued at 64.64 cents in recent years 
instead of under 40 cents the silver yields would have been increased from 
0.39 to 0.65 cent.in 1930, from 0.27 to 0.61 cent in 1931, and from 0.25 to 
0.58 cent in 1932. 


TRENDS IN COPPER, SILVER AND GOLD YIELD FROM COPPER ORES 


Official figures showing the quantity of copper ore produced in the 
United States and the amount of copper, silver, and gold recovered therefrom 
have been reported from 1907 to 1931. nese data, with estimates for 1932, 
are shown graphically in figure 2. 


The chart skows a rather persistent downward trend in the copper and 
silver yield from copper ores up to 1929 and an upward trend thereafter. 
The gold yield declined steadily until 1921; since then it has trended un- 
ward. 


The snarp decline in the copner yield from 1907 to 1914 may be ascribed 
primarily to the rapid increase in production from the low-grade porphyry 
deposits. In 1907, porphyry copper constituted only 6 percent of the total 
domestic output, but by 1914 the proportion had increased to 32 percent. 
Simultaneously, tie copper yield decreased from 42 to 32 pounds per ton of 
ore. In succeeding years the rate of increase in the proportion of porphyry 
copper has been less pronounced.:: In 1928 it reached a peak of nearly 5O 
percent of the total output. That year also witnessed the lowest copper 
yield on record--28.17 pounds per ton. Were data available on the gross 
copper content of copper ores, a decline from 1914 to 1928 equivalent to 
that before 1914 probably would be evident, due to the continued increase in 
| porphyry production and the general decline in the grade of ores mined. 

This has not been reflected in the yield, however, as the improvement in 
technology since 1914, principally through the introduction and perfection 
of the flotation process, has increased greatly the recovery of copper from 
ores. 
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Under the stress of low prices in the more recent years the copper 
yield has increesed, narticularly in 1932, when it ves estimated at 37.5 
pounds per ton. Tle large increase in 1932 followed a sharp decline in 
the production of porphyry copper (to less than ‘40 percent of the total 
output) and a marked increase in the grade of ores mined at Butte, Bisbee, 
Magma, Jerome and. tiie Lake Superior district. Some of the porphyries also 
produced higher-grade ores'in 1932. Total copper production in 1932, 
however, was only 24 percent of tue 1929 output, from which.it may ie con- 
cluded that with an increased denand for cocrer the grade of ore as mined in 
1932 could not be maintained for any erolonged | period. 


Silver yield has declined even more than copper yield. ‘From. 1907 to 
1928 the silver yield fell from 0.696 to 0.236 ounce per ton.of cre, a 
decrease cf 66 percent co:mared with a 33-percent drop in the coppe> yield. 
The greater decline in ‘silver ‘yield was due largely to the steady increase 
in production of porphyry ores which, compared with ores from other types 
of deposits, contain relatively muci: less silver than copper. Another con- 
tributing factor hes been the declinin; silver convent of some cli al a 
ores as the depth of’ mininz increased. 


ne wield or gold from coprer ores declined from 1907 to 1921, due 
to the same factors that affected the silver ;ield. The difference in the 
gold content of porphyry and nonporphyry ores, however, is much less than 
for silver, indicatinz that the declining gold content of. nonporphyry ores 
was a more sisnificant factor than.tre increased production of perphyry ores 
in tre decreased gold yield. This is’ suostantiated by .the fact that from 
1907 to 1970 the gold’yield from copper ores decreased from 0.008 to 0.005 
ounce per ton at Butte and from 0.087 to 0.025 ounce at Jerome. ‘The seen- 
ingly paradoxical rise in the gold content of copper ores since 1921 may be 
attribute to the improved tenor of gold ores in the, Butte and Jerome dis- 
tricts due to renewed activity in the upper levels and. to increased pro- 
duction from the Magma mine, v.ere tre gold tencr of the ore is relatively 
hign. 


ROLATION OF SILVER RGVELUE TO TOTAL REVENUE FROM COPPER ORES 


By anvliying average metal prices to: the | yields as shown in figure 1 
the average yearly recoverable volue ver ton of copper ores is determinec. 
These data, with ‘the yearly avera:;e prices for copper.and silver, are 
SHOWN: in table ll. - : 


The hignest Bunce value of copper ores froin 1907 to 1932 was $9.18 
in 1907, when copper averaged 20 cents per pound. In 1917 it rose to 
$9.12 under an average copper price of 57.5 cents, but declined to an - 
estimated low of $2.61 in 1952. In 1929, when copper averazed 17.6 cents 
per pound, copper ores were valued at $5.26 per ton. Of the total value 
of COupSs ores, silver contributed a maximum of over 7. 5 percent in 1922, 
witn $1.00 silver, end a minimum of under 2.7 percent in 1929, with $0.53 
Silver. In terms of value, tre silver yield has fluctuated from a high of 
$0.46 per ton in 1907 to a low of $0.08 in 1931. Reveme from gold has 


1736 ae 


Google 


-G- oft 


*OZVeUTISS YsnNoH ¢ 
‘soutH JO neaing eyy Aq poyrodea sy Z., 
*soro saddoo wor peatsep syonpordég seyjyo pue ‘ouTZ ‘pest FO S}UNOUN [TVUS WoLZ ONUEAeI OPNTOUT you seog 1 


23¢° ¢90° B°G g*¢ |GT° ot* 98 *2 19°e ¢TLO0* yats | gS °Le | eL6T 
O62° |. T60° Ht k*e {| £t* 20° el*e 26° | £900" 182° | 6°62 : oo 
Gate | OFT® | 8% gt@ |; Gt* | I el. | 36% : 000° ise 9°82 | O£6T 
£¢G° glT° 1% l°2 | 41° qT" 36 °h 92 °S L900" | 29e * | £ °82 6261 
csG* | HT’ =| ae 2% | tt | aT? 90° | Heth | 9900" : gee" | 2°82 | 8261 
196° T£T° Ss a ee GT" 69 °¢ 16° | G900 GGe * | 2°82 | le6t 
129° OnT° 6°2 Lh éT° at" Oth TH ! 900° | =, } he se 
69 ° cht” 6°2 6° =| qT ge Le" ne *h 4900 © | 2" 8°0 e6T 
lo° T1° 6°2 8 °h | i eee LT" 26 *h | £900 ° : oe, wer e6T 
23° LtT° | Q°e T°S | ¢t° | 92° he 10°S | 0900° | Tet ° i g°T c6l 
OO°T | S&T° 6°T G°L | ot° 62° | OL 6T°S | GHOO’ | 98b" | B°nk | 2261 
oorr | 6et* | g*t j; StL | BO" | OE" 6£°h | fay | 6£00° | Uses | Onn ! TZ6T 
60°T | 131° G°T G°G OT° 9x° | ~20°9 Bh°9 4400 ° OLt © | L*2s O26T 
2T°t 93T° i*t 0*9 It° On° | HI°9 469 °9 | 2500° | 9% ° | Ones | 6t6r 
36° | Lye: 2° T°h | Ot° 24° gy°l | gael | G00" | Bet ° 27k | ST6T 
tc3° rl2° ¢°T c*% et° 62 * TL°3 eT "6 8500° Lite * 6°Ts | LT6T 
3G9 ° 9t2° 9°T rae ql ° 82° 9% °3 31°83 | 6900° ten O°ne | QTET 
10S ° GLI° 9°2 G°k 9T° ec ° 93 °G te °9 6100° ft" G*£t GT6L 
%GG°" ’2T° Hh 0°G QT° £2 ° | ge" | £9 "4 | S100" Ten" O°zt tT6T 
109° =; SGT" T° tS | et" | Ob | BT'S =| 09°S ; LG00° | 206° ; ret | STET 
GT9° GgT° G*2 d°G Gt° ek? ! 69 °G O1°9 ¢ 100 | 92eG° i T*ne 2T6T 
$G° |. GeTt® G°*e 0°9 31° O° |; 99° t0°S 200° 6G ° G°98 | TT6T 
4° let° 9 “2 L9G | GT" f° BL Mt le°G | £600 £96 g°l£ | OTET 
2G° | OLT° G*s ~0°9 ~-| «02° He° | TG 39°G ' 3600° GG9° G°6% | 606T 
¢G° | eLts G°e B°G | T° GE ° 6h °S Go°9 | #0TO° 999° | 9°Th | 806T 
99 °O$ | ooe*O$ | T° | O°G | B2°OG | QHTOS | tH°BS | BI°E$}] 9LTOO | 969°0 | 2°eh | LO6T 
TOATIS | teddop [pIoH  F6ATTS | 7s | aeddoo | = sound | eoun0 | spurte 
3s8edFad SSBIOAY ONTBA Te {07 : a | eel eee ‘pTos) | ‘reaTTS | ‘zeddog | Ivey 
jO yUuedISed — . U0} Jed en{TeA | | 810 JO U0OY JEG PTE TBO} | 


T “S83e3S peytuUN ou. UT pouTW SeIO IeCCOD Jo eNnTea pue Diet Teo - °Tl TIAVL 


oogle 


sy 


C 


I. CO. 6773 


ranged from $0.08 per ton. in 12P1 to 90-28 in 1907 and from 1.2 percent 

of the total vilue of ti.e cre in 1515 to 5.8 percent in 1952. The comdinec 
revemie froin cold cna silver never hes cxcceded 10 percent of the total 
value of conyer ores in any ,eer froin 13907 to 1962 ard emounted to only 4.5 


percent in 1917. 
fe cbove figures epol, to the everaze of all copver ores mined in 
the United States. In individual mines tLe innortance of silver revenue 
varies considerable, but Mer; 411 dws shown tiat less than 2 percent of 
the copper vrocuced in the Unjtec States jn 1825 ccage from mines in tyhica 
silver contrivutec over 10 percent of the total revenue derivea from the. 
ores. Nis study, which was vcsed on en analysis of individual mines, showed 
that 68.0 vergeat of the copner wes derived from ores in which. silver con- 
tributed © to 10 percent Of tie“total ‘value, 1.I percent from ores in which 
silver contrituted 10 to 50 percent of the value, 0.5 percent from 20- to 
30-percent ores, ana G.l percent from 30- to 40-vercent ores; Y.9 percent 
was derived from ores free of silver or unclassified as to silver content, 
but virtuail; all of tis. conver wes produced from ti:e silver-yree ores or 
tue Leixe: Superior district. This, in 1928, over 98 percent of tne copper 
was Gderivec rom ores in which silver contributed less than 10 percent of 
t..e totel revenue. .. : Pas ' 


ote 


: e 
« e *. . ‘ e € ° ° ° ‘ a ‘ . . ° e a 


RELATION CF SILVER ReVENUS TO PROFITS IN CCFPER MINING 


The averéze money yield from silver per pound of conper. produced from 
copner orcs kis ran:ed from 2.36 to 3.2 percent of the averaze selling — 
price of copzer; in recent years it has been 2 to 4 percent. ‘These per- 
centazes' seem sinull in relation to nomeal fluctuations of tie copper price, 
but vieved from the standnoiat of nrofits have considerably pga 
nificance.’ In 1926 the average silver tevenue was) (mizvatent to cul oo 
percent o: tie averete selling vrice of conper but to avout “lL percent of 
the estimcted averaze pa comouted wit..out allowance for Sepletton:: 


Revere derived ois silver is la aryel? .tuelvett ‘tp ths copver miner, 
for tunis reason: Silver (nud 7old, ton) follows tl:e conver tnarough the — 
various staves of ining, millinz, and sineltin.; and finnlly is contained 
in the blister copner at virtaall: no additional expense over that. required 
for the recover:; of the copner alone. Usually the blister requires electrolytic 
refining before it can be merketeld so.that, as 6 practicel. proposition, 
the only exnense entailed in marxeting byproduct silver is that involved 
ln recovering it from the refining sludge and the selling ckarges.: These 
are relavively suall commerce with tne selling wrice so tuat, broe dly speak- 
ing, production of byprecuct silver from copper ores is pvrofiteble and 
augaents tie profits froia com: er mining to a considereble degree. Moreover, 


eS ee Re ee ED ON ES ES 


SO Merrill, Charles dee, “economic Relatiors of Silver to Other Metals in 


Arceatiferous Ores Eeonemice Paper 10, Rureau of Mines, 1450 table 19, 
pe ZO. ic | 
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a larze part of this profit accrues to the miner, as in ores containing 
epuroc ele amounts of silver the smelter usually pays for 95 percent of the 
silver content at 1/2 to 1 cent under tne market price. 

An approximate idea of the relation of silver revenue to profits from 
copper mining cén be obtained from tiie report? of the Tariff Comnission on 
the cost of producing domestic copper. According to this report the average 
cost in 1928, including deprecietion but excluding depletion, was 9.22 cents 
per pound, to wrich should be added interest charges of 1.17 cents, making 
a total averace cost of 10.39 cents. This includes a credit of 0.90 cent 
for revenue derived from the sale of biroroducts, of which silver accounted 
for about 0.45 cent. Since the average selling price of copper as reported 
by the Bureau of Mines wag 14.40 cents in 1928, an average profit of 4.01 
cents per pound is indicated. The silver yield of 0.45 cent, therefore, 
was equivalent to 11 percent of the average profit before deductions for 
Cepletion. 


EFFECTS OF 64.64~CENT SILVER’ ON VALUE OF COPPER 
ORES IN RECHT YEARS 


idost of tne byproduct silver from copper ores is produced in the 
Western States2. In 1931 this,area produced 86 percent'of the copper and 
over 99 vercent of the silver derived from copper ores; the Central and 
Eastern States contrivuted 14 vercent of the copper and less than 1 percent 
of the silver. For this reason any benefits to be derived from increased 
Silver revenug@ will accrue to the Western States. 


Tadle 2 shows ‘the ‘value per ton ‘a all copper ores re in the United 
States ana in the Western States from 1926 to 1932 and the effects of 
. 64.64—cent silver on these values; the effects on silver revenue per pound 
. of copper also are shown. . 


The table shows that 64.64-cert silver in “1932 would have increased 
the total revenue of all copper nroducers in the United States an average 
of 4.6 percent and that of producers in the Western States 5.1 percent. 

In terms of silver reveme per pound of copper tie average for the nation 
as a whole in 1932 would have been incre seca from 0.25 to 0.58 cent, while 
that in the Western States ‘rould have increased from 0.29 to 0.67 cent per 
pound. These increases in revenue due to the higher silver price were 
equivalent to 5.2 and 6.0 vercent of t!.e averase selling price of copper, 
respectively. 


Higher vrices for silver will ener it the producer of vein or non- 
porphyry cooner more than the producer of porphyry copper. In 1951, when 
silver averaged 29 cents an ounce, the silver yield from nonporphyry mines 
in the West was C,66 cent per pound of copper conpared with 0.05 cent ne 


4 United States Tariff Coimission, Report to tie United States Senate on — 
Copper; Rep. 29, 2 ser., 1932, pp. 7 and (34, 
5 Alaska aoe in Western States. 
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porohyry ‘copper; with 64.64-cent silver the yields would have been 1.47 
cents and 0.12 cent, respectively, an advantage of 1.35 cents per vound in 
favor of vein copper. . 


EFFECTS OF 64.64-C2NT SILVER ‘ON TOTAL VALUE AND 
SILVER REVENUE FROM COPPER ORES MINED IN PRIN- 
CIPAL PRODUCLC REGIONS OF THE UNITED STATES: 


In tevle 3 the weteste of 64. secant ‘eiives on aie totel value per ton 
of copyer ores minea in the princinal producing districts under various 
metal prices are shown. Averaze prices for 1928, 192, and November 1983 
were sélecteu ss representin,:, respectively, predepression normal prices, 
the lowest yearly averages ou record, and tie situation before the new 
silver price was declared. The srade of ore 425 mined in 1928 was used as 
a o&sis for commarison, as it wes thoug:it that sucl:-ore more nearly approx- 
imated t.ic evereze preade of reserves in the various districts than would 
that minec under t.e Ligu metal prices of 1929 and the low prices there- 
after. Te data heve been derived from Mineral Resources of the United 
States, lycd,. and published coimany reports. | 


The conner production ot the 24 districts listed above accounted for 
SS percent of tie totc1l out~ut in 1928. Tire silver :ielc ver ton of ore. 
raned from a low of 9.002 ounce in the Lake Superior district to a nigh 
of 3.418 ovnces in tie Pioneer (Superior) district of Arizona. With silver 
valued at 64.64 cents per ounce these yields were equivalent to less than - 
% cent anc $2.21’ pér'ton, resrectively. Of: the districts shown, 10, rep~ 
resentin; 08.1 »nercent of ti.e total 1223 conner production, produced ores . 
in wich the averaze silver ield was 0.1 ounce ver ton or less; 8, wit 
yields ranging frou C.1 to 1.0 ounce ner ton, »nroduced 7.8 percent of the — 
total; and 6, with: yields of over 1.00 ounce ner ton, contrivuted 22.1 °— 
percent of tne total. These fgrouns produced 13.9, £.8 und 75.3 percent, 
respectively, of tne total silver derived from conner ores in 1928. 


Tie new silver price would have nad slight effect on ti.e value of” 
cooper ores in 1928, the mexinum increase beinz 39.20 per ton; in 8 districts 
the incresa:e would heave been less than one half cent per ton. In 1932, owing 
to tne extremely low silver price, tue morismm increase effected by 64.64~ 
cent silver would Lave been $1.24 ner ton, out in 11 districts procucing 
61.8 percent of the toti.l copper t.e increase would have been only 5 cents 
or less ner ton. Oniy in S aistricts, piaaeal 31.8 percent of the 
copper, would the increase in value lave emount.d to 50 cents or more per 
ton. of ore mined. : | 
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ae 6773 
Table + scows the silver ;ield and total revenue ner pound of copner. 
in the vvincipal copver~producin? districts in 1228 and the increase in 
revenue tnat would nove been effected by 64.64-cent silver in recent years. 


Tre 24 districts snovwn accounted for 95 nercent of the tot2l silver 
produced frois copver crer in 1928. ‘he Butte, Verde (Jerome), Bisbee, Bing- 
ham, and Pioxeer (Sunerior) districts alone yielded 82.4 percent of the 
total, tnough tuese seme districts preduced less than half of the Copper 
output in 1928. - Ss . 


Seven districts, wich procuced ores wits an average silver yield of 
O.1 cent rer pound of conper or loss (siiver valued at 64.64 cents), con- 
trituted only 3.2 wercent of t:.e silver and 34.2 percent of tlie corper; 
& with yields rancinz from 0.11 to 0.50 cent produced 29.8 percent of the 
copper and 14.2 percent of tie silver; 4 miti: yields. of 0.51 to 1.00 cent, 
12.6 percent of the copper and 22.6 nercent of tke silver; and 5 with 
yields in excess of 1 cent per pound 21.4 percent of the copper and 56.6 
percent of the silver. 


In 1925, when silver averazea 58.5 cents per ounce, tre maximum in- 
crease in revenue in any district that woulc have resulted from a 64.64- 
cent silver nrice was less tian 1 rercent of tne actual revenue received: 
in thet year; in 1952, the ::xcximum increase would rave been 12.1 percent; 
and in November 1923, 5.5 percent. In 1932, 3 districts wich produced 
15.9 percent of the 1928 copzer Boa would have eajoyed. increases of 
10 percent or more in revenue; 5, yielding 16.2 percent of the copper out- 
put, would ave had increases froin 5 to 10 percent; +4, producing 19.9 per- 
cent of the copper, increases from 2 to 5 percent; aud 12, contributing 
45.9 percent or tue conper,: incre:ses under. 2-percent. 


Tie contrast in the increase in revenue resulting from the hisher price 
for silver between porphyry end nonporphyry districts is strit sins. In 1932, 
the 8 porphyry districts would ksve enjoyed an averayte increase in inoney : 
yield of only 1.2 percent, wheress the 8 principal nonporphyry districts, 
exclusive or Lake Superior, wnere tre silver vielc is negligible, would have 
had an avera;e increese of 9.1 vercent. The 3 porpsyry Gistricts contri- 
buted 50.4 nercent of the total copper output in 1926, whereas tre 8 non- 
porphvry districts coutributed 35.2 percent. 
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I. C. 6773 
CONCLUSIONS 


Consideration cof the magnitude of the changes effected in the velue of 
copper ores by 64.64=cent siiver leads to the conclusion that the new silver 
price will have little ultimate effect on the coprper~mining industry of the 
United States. Assuming the return of a normal demand for copper supplied 
by comestic production, tre following deductions seem werranteds 


Le Copner production from the high-silver districts will not.be stim- 
ulated by tre new silver price to a point where stocks of copper will be 
increased further. 


2. Production ot byproduct silver from copper cores will not be in- 
creased greatly. 


3. The geogrephical distribution of copper production in the United 
States will not be altered materially. 


Stimulation of copver production, wit:: resultant increase in copper 
stocks, probably would not occur if tie production cuotas specified in the 
proposed Covner Code are carried out. But even assuming that there were no 
control over production tuere sceas to be no basis for concluding that 
the new silver price cf itself would result in any substantial increase in 
copper production. Consider tie sitvation in November 1933, just befor 
the new silver price was estabvlisned. During that monti: the average price 
of cooper was 7.9 cents ner nound and that of silver 43 cents an ounce. 

Had silver been valuea at 64.64 cents an ounce the :aximum additional rev- 
enue per pound of coprer in any of tie 24 principal producing districts 
would have been about 0.5 cent; in ouly eight districts, which in 1928 
produced less titan a third of tue total copper, would it have amounted to 
QO.2 cent or more. Thus an increase of only 0.& cent per pound in the price 
of copper would have accomplisied the same increase in revenue, even in tne 
districts with the highest silver yield, and an increase of 0.2 cent in 
copper price woula more than offset tre effects of 64.54 silver in districts 
producing two thirds of the copver. It is tuerefore apnarent tat the 
additicnal revenue created Ly the newly establisiied silver price could be 
Wiped o1t v7 a comparatively small drep in the price of copper. Under these 
circumstances it seems unreasonatle to supnose that producers of coprer ores 
of ign silver coutent w11l adopt a nolicy of realizing larger revenue from 
Silver by increasing production at the risk of again increasing copper stocks 
ana upsettiiz; tre cooper price. The absence of any outstanding relation in 
the past between the trends of silver price and averaze silver yield seems 
to indicate tint selective minin., of the higher silver ores in a given mine 
to increase silver production witrout adding to the conver surplus would not 
ve feasible. 


Hizner silver prices inay result in sone increase in production of by- 
product coorer, out tie anount evailatle from tiis source is relatively 
su@ll and siould »e insignificent under normal conditions. In 1925, total 
byproduct copner amounted to only 14,662 tons or less than 2 nercent of the 


1736 - 13 = 


Google 


I. GC. 6773 


total output. That aerived from sold und silver ores and the complex 
copper-lead=zinc ores is most apt to be effected by the silver price. 
These tynes of ores contributed only 4,284 ana 2,175 tons of copner, res- 
pectivel;, in 1928 


With regerad to the possibility of increased production of silver from 
covper ores as a result of the xsigher price of silver, the best guide, 
perhaps, is past exverience. ‘From 1907 to 1928 the silver vield from 
copper ores trended downw:.rd sersistentl,, ,notwitnstanding zreat fluctua- 
tions in tne wrice of silver. For instance, from 1915 to 1919 the price of 
silver rose from $0.51 to $1.12 en ounce, yet the silver yield decreased 
from C.«:33 to 6.355 ounce per ton of ore. Tie failure of the silver yield 
to respond to tre great incre-=se in price during tuis period may ave been 
due to tae unusurl stisulstion of copper wroduction to meet the war-time. 
denand, w.:icu, ii. turn, may heve prevented selective mining: for silver. 

By; 191s, .ovever, tiis demand .2d subsided, and domestic production had 
decreased 67 nercent. mis relief from t.e pressure for copper production 
snould have sermitted selective mininz; for high-silver-bearing conver ores 
if suc.. a practice had been possible. That t.:ere was sufficient incentive 
for increasing silver production from copper ores is indicted by tne frct 
that tue silver price in 1915 was 120 percent liigner than in 1915, whereas 
the conner price wis suly 6 percent niguer. Even this large increase in 
the importance cf silver revenue fsiled to arrest ti.e steady downward 
trend in tre silver ,ield from coover ores. It may therefore be concluded 
that silver ;ield from copver ores Goes not vary iti. norms] fluctuations 
in the price of silver >but denends on the zrade of ores available to 
sunply tuie denana for copper st on: given time. 


One factor wuicu might affect ruture production of silver from copper 
ores is t.e -ossibility of increased conper production end consequently 
increased silver nrocuction induced bj tke new silver price, in the dis- 
tricts wits Ligh silver yield. In eny anorcisal of the ultimate effects 
of 64.64-cent silver in tis Girection its relation to nrevious price 
levels s.iould ve considered. Durin= the l: years, 1997 to 1316, the price 
averaged 57.2 cents and from 1924 to 1959, 61.2 cents. Tne newly estab- 
lisked price is so close to tuese everages that resultant changes of any 
imnortance in the copper industr,” are uardl; conceivable unless the price 
of copner is to remain at »resent low levels. Since t..e nresent canacity 
for vroducius conver probavl wes caleulsted to operste profitaply under 
an expectone; of arprcximately l4-cent comver and Si-cent silver, it my 
be argued teat 64.64-cent silver znd tne nresent low rrice of conner 
(8 cents) Leve ciansed the silver-copner price retio.:s>? radically tiat if 
they ere continued indefinitely tie balance of production betvecn the 
various districts misit de cCisturbed. It ras been si:ovrm also that tie new 
silver price is more edvante.eous to western than to exstern mines end 
provides more revenue to producers of vein conver tian to producers of 
porphyry copper. Procuctiou mea. receive sone stimulus in districts where 
the silver revenue constitutes « consiaerable proportion of tie total value 
of tie ores w:-ile consumption :f conver is curtailed; but s:.ould consumn- 
tion of conper return to normal price adjustments would be inevitable 
because t.:e :.igh-silver copner districts could not susnly the demand. 
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In 1928 the Gistricts wile nrocused Sh nercent oF the silver derived from 
comeer cres ~rocuced Less than ialf vuc commer. In the last enalysis the 
Géeclilin:, reoetor #s to which aistric+s will survive will be the net cost of 
is onl:y one of many frctors. Suse of our lovest cost nreducers operate on 
lovegrzde crés in -hicu the silver and 201d content is relatively saall. 
the new silver urice, torrefore, is not to ba expected to cause much change 
in tie sources of conver y;rocuc’-ion i: ti.e United States--or reatly to 
increase tre ~reagaction cY a-projict silver from corner orec. 


In conclusicn, it may te soil that the role of 64.54-cent silver in 
toe future of tie United Stete. conser industr: will be ver; small indeed 
compared with. sucs. factors «s $..e future trend of the vrice of copper, the 
tuture copner-turiilf nolicy of t.e Unites States, and the future develop~ 
ments in covnner tecinology. 
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